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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an impedance converter 
capable of surely reducing the power consumption without the need 
for a special external signal from the outside, and a driving device for 
a display device provided therewith. 

SOLUTION: The impedance converter is provided with differential 
amplifier circuits 1 1 and 12, which are connected in parallel and 
perform an impedance conversion to a voltage varying according to 
the gradation display data 905 and supplies electric power for 
operation and activates one of the differential amplifiers circuit 11,12 
and also inactivate the other one without supplying the operation 
power based on the differential amplifiers 11, 12, based on the above 
gradation display data 905. 
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7>S?**2 0 ISO' 2 0 2ZftLX Pf-*>*;UMO 
S F7>^X^1 1 0 3M1 1 0 4CC*n*h8B&S 
tiS4**C/P* + >*JiUMOS f*7>^^^2 0 3 4 
Nft>^^MOSh7>^^204i«. fttc. * 
7«JB4tt&0"C. H 1 20C^-naB4»li<fcttO, It 

[0 0 6 2] H3 (Nft>^>MOSh7>^^-C 
A#R©att#£««Lfc*^7>:/ (StttttlBB) 

1 2©»^) 0 1 3CCto^T. GNDiNf t >^ 
JUMOS h5>^*£ 1 2 0 3£tfl 2 0 4<DFaHC v N 
^tWobMOS h7>^^30 1 ftt>'3 0 2#-^ft 

^nRW6nrc^4ftcc. tirtR<DP*V>*;uMO 

S h7>^^ 1 2 2 lcD^- h4SW.3EVd 6<om 
tC, Pf t>^«OS h7>^^ 3 0 4#RW6 
h. J»C. N?t>*;l/MOSh7>^» 1 2 05© 
y-hiGNDCOHCC, Nf + >*JUMOS h?^* 

£ 3 o 3 #»A§*ifc.£ria i3is^ori»s. 

[0 0 6 3 ] ±E«lStCj:n«, fS^D I SffiL (GN 

^vhztc&w (vddi/^) 4<c*. cncc#^ 

r. Nft>WMOS F7>y^^30 IRO'30 2 
*i*7tt.«4&^/c2<>, ^^r>7' (*ttl«(iBB) 1 

[006 4] C<Dt*. tB7ae(-CRCf6tl/cN7 c + >^ 
;lMOS h7>^^3 0 3iP^t>^^MOS f-7 

g*»jaraN* + >*;uMo-s ^>yx^i 205 

<fc, Pf t>^«OS h7>i/7^l22 lilt S 

i3|{5]2§) 1 2 cotiiZJt-i^ -t -f > t - - tSJBtC ^ o c 

[0 0 6 5] -^T. ff^D I S^i£^H ( Vdd 
JU) Oti^a. Pfr>^^MOSh7>y^^30 1 
SO' 3 0 2^Ur Pf t>^ikMOS V 7>v7^^ 1 
2 0 3^0' 1 2 0 4#^*i-e*iGNntCfefifcS*l£4£ 



XI 



«C, Nft>^MOSh7>^^ 3 0 3<!:Pft> 
*iUMOS h^>^*£3 0 4 it*. *c*C. *7tmt 

*<o-f>fcr-*>^K»ttflF*<fT*>n*. was© 

[0 0 6 6 ] J^±ct0. |f#D I SnSLOitW. 
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HHB*7nJBf s -*9 0 5(Dt* * h 5 #A#S ft* <hft 20 
CC, S«ai3R4 5 bO-SOA^^gicn^, 
MaffiSe 4 5 a©(fi*<DA*«l^«:tt. BMR^ffif 5 
-*9 0 5®fc^ h4#A*Sft£££tC. ttaWsiffi 
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ISN*. ■■*Wfflf s -*9 0 5#0 0H^0FHr 
ttL. 1 0H-3FHr'«HCCT-54>^-Ccfe-5. 
[0 0 8 1] »»Ttitf, *^7>7' (MbHMRlB) 
1 HJff^D I SP**Hr»ifr*A:a!). 0 0H-2F 

h?m:*M¥u 3 0H-3 FHriif¥±-rs c *^7> 

7* (ftlfiitiMSB) 1 ZW^D I S N**LrHfWff . 
±.*Ztcto. OOH-OFHr«IW¥WltU. 10H 40 
-3FHrtM¥T4 (•flpttBAtt*) c 
[0 0 8 2 ] 0 HvC#-T£ 

0 5 ifiZ F H(C^T^^ B s a !Ei!jfll^mE«:^fii^E 
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*«:«93g-C#*. COCiCCcfcO. :XCDC<h/^x^ a 
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HUB) l \ow^^»±Lxt^7^-f immm® 

B) 1 2<D*«MEStf*fc©r*£. CfttC<J:9. *7 

B*tt«siK i/ rttar « *^ 7 > 7'<Dm*z®±? * 

>7' (2ttW<S@B) 1 1RCH 2©5R*.*ftffS-tt5 

[0 08 5 ] I5(0M(t fi7H»SEfbfC*s^r«- 
WBCtlCW «««EVdd^tt»Wfit-«E 

«#£io ttte??. Hi^HBrmjtSn^ffittS^J:^ 
i> , K2llsitt^ii»SacOjJE»t&^(0^?i < S^t^ti 

[0 0 8 6 ]-*. mftvmMv&i&oz^ict^rs 

7 (SttWBlIB) 1 1&CH 2CD»f^ Rtt'ftftOff 
±(MBH*«±flLfcf* h (MSB) U«3^t^Ci 
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(5jn a>— COB SS^ft^S Wr cti. I§] B$cc ED BS«# y£ 
fi*ci#fto>fca&. iifEVdd^i ov«±ra 

+ V (#lx.tf. 8 0V) iK(,ii#CC££r*. t^T 

& < r c i #r * . ft^aofgftga^ cft^o*^ 

7>7 (31&W3BB) Mil 2£«*.fc«te. fiffi 

[0 08714*, ±K-f=i-#4 5«cJ:9*jastifc 
fi^D I S P^O'ff^D I SN(D&*<Dff-^U^urcO 10 

a 7 cDti^- * 0) 0 r I^b^ L//c^. *«bjj t S C ti «C 

BBrtr BMffl»R«E* war a c twv * * fc*>, 

H9-C*-iUK-?«*yiaB9 0 8 l . 9 0 8, . 90 8 
Jv 908,. 908,. -rtri2*rftofci&U^ 20 
i/7^@B (Bfl*Ott<rO aCRBittO. *<D#. BB 
flUKW^Jteitc*. 

[0 08 9 ] «±. (g^>t-y>xaj^cc^>f-^ 
>*Saft*fT5ffi*BBit/C. iBMl£l7n£*0ilM(iiS 
g (4#(C. y-xK7-f^) ^It^ir^/c 

b b b I^EL (xu* ha;b5*yfe>X) «5y* 30 
«wcfcwar*o. •i*ccii*'N06nJ]n«EA s W^tft 

#tc*0W**is«rsi©r**. 
[0 0 9 0] >t-#>xaft«a». w± 

6-o£jS{RrS1M2i. jliRSn/cWEffl^fi-Ob' 

- y > x ffi*R»r s fc«b<oi««E»j«:<fi -f > f - y > 

x fcfflJW £ fi -f > f - y > x Hi *K»*H i fiVEffl 

* fi -f > f - y > x a» r * (s > e - y > x a ^ % 

/:f- £ :-c 1 -C If 9 C i *»«i urn*. 
[0 09 I ! .liMMt^KOiWB^^^ 

U». ±lfiW»*Pft©ll«iai«r!f 3 fc#CD±ldTv£JUA 

[0 0 9 2] ±KH«EffJ*ft*>e-#>*KK»r 
*(S-r>t:-V> x »*R ft*a i E«EM*fi -f > t 50 
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- ? > x (cOJftr t-£'>X Htfigfe3M2te t > 

[0 09 3 ] ±SS#±«aS"C«, ±Kfi-f > *>x 
isWffSU*. 

[0 09 4] et±<0fi^ > f- ^>Xffi^f^g^^ 
^WniSBfflimaililWErsci^JfftOti. C 

SCis&«»*0C». ±gS^/T^SffiSgSbSS«, v-x 
K7^^-C**Ci7&«*t*UCi. 
[0 0 9 5] ±SBO»?B«:j:n«, 4^C^$n5 
PgaaTKffl^-^QOStCfcO. &ffi^(E]3§T'CDtJB^^ 
E«C|W*#itttl^^7>^«:ff±rSCi«:j:^ 

ia*iB»BB©M)w»*««*»«r*ciA«"5i 

CCJ:0, ffi*«E©KHr'i(D^^7>^flBfflr5^ 

tiB!Rraci3OTU(6i«c*. cncc<fco, *w«cwa 

CC V ffl*BB<0iaft«iS©1^4ia*Ci*^tei4 

a. 

[0 0 9 6 ] ft*, ei±OWtC*JW5BMBr«, ffi^B 
BiU"C©ffl*WMBBtt*W*OttC»#JUf— ^7* 

n*fc©r«*< l Wiltf. *SE«ttBHB*SliW« 
BBil/rW««T^««rtJ:i». CCOii^, tti^JB 

BrKafflaTSSE^Wir^ci^-cti/c*. B9 

CC^0fcU^;U^7 *BB#*»i«c9, BBBiJ«^nJ 
ffii^a. 

[0 09 7] tt±, fi-f>t-y>^ffl*«C-f>t-* 
>X^^tf ^ ffi^BHi L r . ^a^gg^SEKjg 

s^rWu. pgiiga^^ij^^coEnjjnmE^ax.acicc 
•to-cjiairsaTftaaoiBttiaB. ?Sb b b^ 

W^r^o. 4»«:BJR'N©Ei«n«E*«atc*»^ ^c-e 

[009 8] 

^-drccjtoraftramEccjti/r-f >t:-#>^ 

Wtkttt 1 ROWattttWBBBi • ±lSrv^JUA 
Zl r - £ 5C S^t J 'C . ttl^SW. ^ 0 r 1 Xtt 

si2a»wsBBowti/>>-^*tt(m««crsi* 
^ k:»r -5 wiis^e i tor* a . 

[0 0 9 9 ] ±5SO«^tC «iap*S*SKtf64l 



(11) 

19 
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cc. IBftfftttStc* D . c<Da»*t*H@H<ctet*rtt* 
«#ifi*Stt&o> (0B$(c3fl 1 Rcm2atft*H@B<D 
8*«c*»W»h5c4ttfci». ). -e*v«9>x.. -Of io 

[0 1 0 1 ] *fc. 2 o©MftifiHllK<D?^^l§!B*K: 

. 'H£tt*ttS!iBn£a c r ^a^?^ 

***IS*r*3W. JbsH*Hiccj:ti«. (5I*i*-*©* 

[oio2] max. sw»*s«:j:5±fa»ijaw*. > 

fH*«^©«T SWf fo*i sortttt < r . r s/ $ 
(0103] ±EM»^att, iEf^fr^A^r- * 

[0 I 04] *JHWc«4»o-f>tr-y>^Rft«« 
(•j, ±ESH£JSftr*/c«>K:. s:c^cat^jjc«tt$ 
4i . t is 5 ;UA* r - * ici£ d r mtr 5 mine l- r 
-r > 1 Rtf*2£tt*MB§iB<h . 

- F*S<b . ±Er a - K#HOffl*tca^c * r . 
'ttfHMK«ftte b r±E8l 1 Xti^2 ftlftit MHB<Offi 

sex sr 2 atti*siEiB©»*tctt^«as* eu& o r arc 
(0105) JhEo«M«cto(,»r«. l&TVthht) 

r- *0±{£2 t'-.v h ^rf-'n- Ftof^- F^a^K 
st6ft. COf-'n- F¥SOffl**caoX*r. MiaJt-a ' 

HI 2 a«ii«ttl3B©ran*-*«tt(lP«iSl/)iflttS c ti 
r ttfWJBtcfc £ 4 fttc, ft* ttttftttftpftlfc 8 ti 1' 
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ac^»2 *««l^B©s*K«rf¥*i^fltt&s Jvc s 

[0106] ±KWa«Cte(,»r. lf#0»£. fii^cDJ: 
WJSlOtB^. Iff 1 Rtf*2 «m«BBOS*«ttf¥$ 
[0107] ftDx.r. -SUfa^Stc JrS±EJM®^. > 

e - y > x gj£<D*t a 4 «c zmKcom 1 4 * * * a 

[0108] gcc % =!-7-fe7 h^«SfersSEEH«:*J 

ir»r. Kar*«tt**raB*#»retaii!«c-c#. en 

^©«Brt*IHB«c*7-b^ F#ft£(,ai>*E&MH 
«Cfeur*lSCX»2*ttJ«e@BO)R*4:ttf¥3^^ 

[0109] ±E-Y>e-y>XKft«Btcfc(,>-C * 
ttf^S8<D±Effl»i«»8BB©ai*tt, ^ -f > ^r' 

[0110] ±Ex^^;UA^r-^«, PiPa^ffir 
7^a^OPSWa7ftffl«E^±EO-r >t---^>xs» 
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CLAIMS 



[Claim(s)] 

[Claim 1] Impedance-conversion equipment equipped with the 1st and 2nd 
differential amplifying circuits which carry out impedance conversion to the 
electrical potential difference which is mutually connected to juxtaposition and 
changes according to digital input data, and the control means controlled to make 
another side into non-operating state without supplying a power source of 
operation while supplying a power source of operation based on the above- 
mentioned digital input data and making either of the 1st or 2nd differential 
amplifying circuit of the above into operating state. 
[Claim 2] The above-mentioned control means is impedance-conversion 
equipment according to claim 1 characterized by performing the above- 
mentioned control based on the most significant bit of the above-mentioned 
digital input data. 

[Claim 3] The 1st and 2nd differential amplifying circuits which carry out 
impedance conversion to the electrical potential difference which is mutually 
connected to juxtaposition and changes according to digital input data, A 
decoding means to decode 2 bits of high orders of the above-mentioned digital 
input data, [ whether it controls to make another side into non-operating state 
without supplying a power source of operation, and supplying a power source of 
operation based on the output of the above-mentioned decoding means, while 



making either of the 1st or 2nd differential amplifying circuit of the above into 
operating state, and ] Or impedance-conversion equipment equipped with the 
control means controlled to supply a power source of operation to the both sides 
of the 1st and 2nd differential amplifying circuits, and to make it operating state. 
[Claim 4] The output of the above-mentioned differential amplifying circuit of non- 
operating state is claims 1 and 2 characterized by being high impedance, or 
impedance-conversion equipment given in 3. 

[Claim 5] The above-mentioned digital input data are the driving gear of the 
display with which the electrical potential difference for a gradation display of the 
analog which is data for a gradation display and was chosen according to this 
data for a gradation display is characterized by carrying out impedance 
conversion to claims 1, 2, and 3 or 4 by the impedance-conversion equipment of 
a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is adopted as the output circuit section of a 



driving gear which makes displays, such as a liquid crystal panel, drive, and 
relates to the driving gear of the impedance-conversion equipment which 
reduces power consumption, and the display equipped with it. 
[0002] 

[Description of the Prior Art] The liquid crystal display drive power circuit (the 2nd 
conventional technique is called hereafter.) which suspends the operational 
amplifier shown in the impedance-conversion circuit shown in JP, 5-1 50736, A 
(the 1st conventional technique is called hereafter.) or JP,8-313867,A as a 
conventional technique of realizing the low power of an output circuit using a 
differential amplifying circuit is known. 

[0003] The above-mentioned 1st conventional technique of an indication is 
explained to JP,5-150736,A, referring to drawing 11 thru/or drawing 13 . 
[0004] In drawing 11 , an operational amplifier 101 constitutes an input stage 
from a P channel MOS transistor. 

[0005] As an operational amplifier 101 is shown in drawing 12 , the input stage is 
constituted from P channel MOS transistors 1 106 and 1 107 by the differential 
pair. A constant voltage VBP is supplied to the gate of P channel MOS transistor 
1103, and, thereby, constant current I flows to P channel MOS transistor 1 103. 
This constant current I is for determining the operating point for the above- 
mentioned differential pair performing magnification without distortion. Constant 
current I is divided into Current la and Current lb in the current Miller circuit 
constituted by the N-channel MOS transistor 1108-1109. 
[0006] In the circuit of the above-mentioned configuration, when the relation 
between the input voltage Vin of an input terminal 1 101 and the output voltage 
Vout of an output terminal 1 1 02 fills Vin<Vout, it becomes la>lb, the potential of 
Point A falls, and it goes in the direction which the N-channel MOS transistor 
1 108-1 109 turns off. Consequently, the potential of Point B goes up, it becomes 
the direction which the N-channel MOS transistor 1 121 turns on, the current 
which flows to the N-channel MOS transistor 1 121 increases, and output voltage 
Vout falls. Thus, it changes to the condition of Vin=Vout. 



[0007] On the other hand, when the relation between the input voltage Vin of an 
input terminal 1101 and the output voltage Vout of an output terminal 1 1 02 is 
Vin>Vout, it becomes la<lb, the potential of Point A goes up, and it goes in the 
direction which the N-channel MOS transistor 1108-1109 turns on. Consequently, 
the potential of Point B falls, it becomes the direction which the N-channel MOS 
transistor 1121 turns off, and the current which flows to the N-channel MOS 
transistor 1121 decreases. Since constant current is flowing to P channel MOS 
transistor 1 105 based on the relation between P channel MOS transistor 1 104 
and the N-channel MOS transistor 1 120 at this time, output voltage Vout 
becomes large as a result. Thus, it changes to the condition of Vin=Vout. 
[0008] As mentioned above, an electrical potential difference equal to input 
voltage is outputted by the current balance of Currents la and lb which flows to 
current Miller circuit. However, since current la-lb is a current which flows to a P 
channel MOS transistor, if input voltage (gate voltage) and supply voltage (Vdd in 
this case) approach, the voltage-level field which cannot pass a current will 
generate it. For this reason, the electrical potential difference (offset) which an 
output does not follow to the input voltage near a power-source side generates 
the circuit shown in drawing 12 . 

[0009] Here, it explains below, referring to drawing 13 about the circuitry of an 
operational amplifier 102. As an operational amplifier 102 is shown in drawing 13 , 
the input stage is constituted from N-channel MOS transistors 1206 and 1207 by 
the differential pair. A constant voltage VBN is supplied to the gate of the N- 
channel MOS transistor 1203, and, thereby, constant current I flows to the N- 
channel MOS transistor 1203. This constant current I is for determining the 
operating point for performing magnification without distortion. In the current 
Miller circuit constituted by P channel MOS transistor 1208-1209, Current la and 
Current lb flow, and this serves as constant current I and flows the N-channel 
MOS transistor 1203. 

[0010] In the circuit of the above-mentioned configuration, when the relation 
between the input voltage Vin of an input terminal 1201 and the output voltage 



Vout of an output terminal 1202 fills Vin<Vout, it becomes lt»la, the potential of 
Point C falls, and it goes in the direction which P channel MOS transistor 1208- 
1209 turns on. Consequently, the potential of Point D goes up and it becomes 
the direction which P channel MOS transistor 1221 turns off. Since constant 
current is flowing to the N-channel MOS transistor 1205 based on the relation 
between the N-channel MOS transistor 1204 and P channel MOS transistor 1220 
at this time, output voltage Vout falls as a result. Thus, it changes to the condition 
of Vin=Vout. 

[001 1] On the other hand, when the relation between the input voltage Vin of an 
input terminal 1201 and the output voltage Vout of an output terminal 1202 is 
Vin>Vout, it becomes lb<la, the potential of Point C goes up, and it goes in the 
direction which P channel MOS transistor 1208-1209 turns off. Consequently, the 
potential of Point D falls, and since it becomes the direction which P channel 
MOS transistor 1221 turns on, output voltage Vout goes up. Thus, it changes to 
the condition of Vin=Vout. 

[0012] As mentioned above, control is performed by the current to which an 
operational amplifier 102 flows to the N-channel MOS transistors 1206 and 1207 
which constitute the differential pair of an input stage unlike the configuration of 
drawing 12 R> 2. For this reason, with the case of drawing 12 , the electrical 
potential difference (offset) which an output does not follow to the input voltage 
conversely near the GND (gland) side will occur. 

[0013] When it is going to create the impedance-conversion circuit corresponding 
to between all the electrical potential differences from GND level to supply 
voltage level, it cannot respond with either an operational amplifier 101 or the 
operational amplifier 102 as mentioned above. For this reason, as shown in 
drawing 11 , the electrical potential difference which cannot be outputted was 
mutually compensated by what the circuit of an operational amplifier 101 and an 
operational amplifier 102 is combined for (it connects with juxtaposition mutually), 
and the circuit which offset does not generate is realized. 
[0014] Here, the above-mentioned 2nd conventional technique (JP.8-313867.A) 



is explained, referring to drawing 14 . 

[0015] The circuit shown by drawing 14 is used also as an output circuit which 
drives a capacitive load. Drawing 14 (a) or drawing 14 (b) was used, the 
impedance-conversion circuit as shown in drawing 14 (c) was created, and the 
capacitive load of a liquid crystal panel is charged. After charge termination, by 
inputting a signal into an OFF terminal, it is made for the current of bias not to 
flow and the consumed electric currents are reduced. This relation is shown in 
drawing 15 . 

[0016] In time amount a, since an OFF terminal is H (high-level) and a /OFF 
terminal is L (low level), the N-channel MOS transistor 32-34 and P channel MOS 
transistor 31-33 turn all on, and a current does not flow in the amplifier section 
including a bias current. 

[0017] All the above-mentioned MOS transistors turn off, flow a current in the 
amplifier section and enable it to reverse the level of an OFF terminal by time 
amount b, and to perform normal operation in it. If the signal of an input changes 
by time amount c, an output will change similarly and will charge a capacitive 
load. After fully charging capacity, an OFF terminal is reversed again, a bias 
current is stopped, and it is made for a current not to flow in the amplifier section 
(time amount d). Halt of these bias currents is performed all at once to a related 
differential amplifying circuit. Actuation same also at the time of discharge of 
capacity is performed (time amount e, f, and g). 

[0018] As mentioned above, while making an output into high impedance after 
charging capacity, it becomes possible by stopping a bias current to reduce 
power consumption. 
[0019] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned 1st 
and 2nd conventional technique has the following troubles, respectively. 
[0020] That is, with the above-mentioned 1st conventional technique, since two 
differential amplifying circuits are always operating, a twice as many current as 
this will be consumed as compared with the case where it drives in one 



differential amplifying circuit. 

[0021] Moreover, it is the configuration of stopping the bias current of a 
differential amplifying circuit, and stopping those bias currents all at once after 
charging the capacitive load with which a full power terminal leads to an output 
with the above-mentioned 2nd conventional technique of reducing drive currents, 
while the stop instruction (stop signal) from the circuit outside is required. For this 
reason, the reduction effectiveness of power consumption will become small. 
[0022] 

[Means for Solving the Problem] The impedance-conversion equipment 
concerning this invention is equipped with the 1st and 2nd differential amplifying 
circuits which carry out impedance conversion to the electrical potential 
difference which is mutually connected to juxtaposition and changes according to 
digital input data, and the control means which controls another side to non- 
operating state without supplying a power source of operation while supplying a 
power source of operation based on the above-mentioned digital input data and 
making either of the 1st or 2nd differential amplifying circuit of the above into 
operating state in order to solve the above-mentioned technical problem. 
[0023] According to the above-mentioned invention, the 1st and 2nd differential 
amplifying circuits mutually connected to juxtaposition perform impedance 
conversion to the electrical potential difference which changes according to 
digital input data, respectively. 

[0024] Conventionally, since two differential amplifying circuits were always 
operating in the case of the above-mentioned impedance conversion in both, the 
twice as many current as this was consumed as compared with the case where it 
drives in one differential amplifying circuit. Moreover, even when reducing the 
drive currents of a differential amplifying circuit conventionally, since it was the 
configuration of stopping bias currents all at once after charging the capacitive 
load with which a full power terminal leads to an output moreover, the reduction 
effectiveness of power consumption was small [ the stop signal from the 
differential amplifying circuit outside was required, and ]. 



[0025] Then, according to the above-mentioned invention, the control means is 
established, and while a power source of operation will be supplied by this 
control means and either of the 1st and 2nd differential amplifying circuits of the 
above will be in operating state by it based on the above-mentioned digital input 
data, another side is controlled to be in non-operating state, without supplying a 
power source of operation. 

[0026] Consequently, it always becomes only either of the 1st or 2nd differential 
amplifying circuit that it is in operating state. Whenever it puts in another way, 
either of the 1st or 2nd differential amplifying circuit will be in non-operating state, 
and a current will not be consumed in this differential amplifying circuit (a current 
does not flow to the both sides of the 1st and 2nd differential amplifying circuits to 
coincidence). So, it becomes possible to hold down the consumed electric 
current of impedance-conversion equipment to the above-mentioned 
conventional one half. 

[0027] Moreover, according to the above-mentioned invention, since only one of 
differential amplifying circuits is in operating state, such fault is also certainly 
conquerable [ if the both sides of two differential amplifying circuits are in 
operating state at coincidence, when the electrical potential difference of a power 
source of operation is as high as dozens of volts, the fault that a current flows 
through between both differential amplifying circuits will be invited, but ]. 
[0028] In addition, since the above-mentioned control by the control means is 
performed based on the digital input data used as the radical of the electrical 
potential difference set as the object of impedance conversion, the signal (stop 
instruction) from the impedance-conversion equipment outside is not needed 
separately. Since the shift to non-operating state is not performed all at once and 
is moreover performed based on digital input data, the reduction effectiveness of 
power consumption can be enlarged certainly. 

[0029] As for the above-mentioned control means, it is desirable to perform the 
above-mentioned control based on the most significant bit of the above- 
mentioned digital input data. In this case, in the electrical-potential-difference 



range which offset generates, since the corresponding differential amplifying 
circuit is made to non-operating state, it becomes possible to raise dependability 
remarkably. 

[0030] Other impedance-conversion equipments concerning this invention The 
1st and 2nd differential amplifying circuits which carry out impedance conversion 
to the electrical potential difference which is mutually connected to juxtaposition 
and changes according to digital input data in order to solve the above- 
mentioned technical problem, A decoding means to decode 2 bits of high orders 
of the above-mentioned digital input data, [ whether it controls to make another 
side into non-operating state without supplying a power source of operation, and 
supplying a power source of operation based on the output of the above- 
mentioned decoding means, while making either of the 1st or 2nd differential 
amplifying circuit of the above into operating state, and ] Or it has the control 
means controlled to supply a power source of operation to the both sides of the 
1st and 2nd differential amplifying circuits, and to make it operating state. 
[0031] According to the above-mentioned invention, the 1st and 2nd differential 
amplifying circuits mutually connected to juxtaposition perform impedance 
conversion to the electrical potential difference which changes according to 
digital input data, respectively. 

[0032] In the above-mentioned invention, a decoding means to decode 2 bits of 
high orders of the above-mentioned digital input data is established, and it is 
based on the output of this decoding means. By the control means While a power 
source of operation will be supplied and either of the 1st and 2nd differential 
amplifying circuits of the above will be in operating state based on the above- 
mentioned digital input data Another side is controlled to be in non-operating 
state, without supplying a power source of operation, or it is controlled so that a 
power source of operation will be supplied to the both sides of the 1st and 2nd 
differential amplifying circuits and both sides will be in operating state. 
[0033] In the case of the former, in the above-mentioned control, it becomes 
possible as mentioned above to hold down the consumed electric current of 



impedance-conversion equipment to the above-mentioned conventional one half. 
On the other hand, in the latter control, it becomes possible by operating the both 
sides of the 1st and 2nd differential amplifying circuits to increase the drive 
capacity of the output of impedance-conversion equipment certainly. 
[0034] In addition, since the above-mentioned control by the control means is 
performed based on the digital input data used as the radical of the electrical 
potential difference set as the object of impedance conversion, the signal from 
the impedance-conversion equipment outside is not needed separately. Since 
the shift to non-operating state moreover is not performed all at once, the 
reduction effectiveness of power consumption can be enlarged certainly. 
[0035] Furthermore, in the electrical-potential-difference range which offset 
generates, the corresponding differential amplifying circuit is made to non- 
operating state, and, thereby, it becomes possible to raise dependability 
remarkably. By operating the both sides of the 1st and 2nd differential amplifying 
circuits in the electrical-potential-difference range which offset does not generate 
in both differential amplifying circuits, it becomes possible to increase the drive 
capacity of the output of impedance-conversion equipment certainly. 
[0036] By the way, as for the output of the above-mentioned differential 
amplifying circuit of non-operating state, it is desirable that it is high impedance. 
In this case, since the output of the differential amplifying circuit of the direction to 
which a power source of operation is not supplied is controlled by the above- 
mentioned control means by high impedance, it does not cause trouble to 
actuation of the differential amplifying circuit in operating state. So, it becomes 
possible to raise the dependability of impedance-conversion equipment 
remarkably. 

[0037] The above-mentioned digital input data are data for a gradation display, 
and it is desirable to use as the driving gear of a display that to which impedance 
conversion of the electrical potential difference for a gradation display of the 
analog chosen according to this data for a gradation display is carried out by 
above impedance-conversion equipment. In this case, by amplifying the electrical 



potential difference for a gradation display, the level-shifter circuit which was the 
need conventionally becomes unnecessary, and the circuit reduction of it is 
attained. 
[0038] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of 
this invention is explained based on drawing 1 R> 1 thru/or drawing 4 and 
drawing 8 thru/or drawing 10 . 

[0039] The schematic diagram at the time of using the liquid crystal driver (liquid 
crystal driving gear) which drives the liquid crystal panel which used TFT (Thin 
Film Transistor) for drawing 8 as an example of the system configuration which 
used this invention is shown. 

[0040] The liquid crystal pixel 809 and TFT808 are arranged in the shape of a 
matrix, and the source line 807, the gate line 806, and the above-mentioned 
liquid crystal pixel 809 are connected to the liquid crystal panel at TFT. A 
sequential drive is carried out by the liquid crystal driver (gate driver side) 802, 
and the gate line 806 turns on the gate of TFT808, and performs the work which 
transmits the electrical potential difference for a gradation display of the source 
line 807 to a liquid crystal pixel. 

[0041] The source line 807 is driven by the liquid crystal driver (source driver 
side) 801. The output voltage of the liquid crystal driver (source driver side) 801 
serves to adjust the amount in which a liquid crystal pixel penetrates light, and, 
thereby, performs a gradation display. In addition, the data 905 for a gradation 
display are inputted into the liquid crystal driver (source driver side) 801 . 
[0042] Incorporation of the data 905 (the data 905 for a gradation display are only 
called hereafter.) for a digital gradation display of the liquid crystal driver (source 
driver side) 801 is shown in drawing 9 . As for the data 905 (for example, the 
case of 64 gradation displays 6-bit data) for a gradation display, one line of a 
liquid crystal panel is inputted as serial data. Thus, the inputted data 905 for a 
gradation display are sampled with the drive clock 804 in the data sampling 
circuit 906, and are sent out to an internal data bus 907 synchronizing with the 



drive clock 804. 

[0043] The signal (SD1, SD2, SD3, SD4, SD5, -) which shows the incorporation 
timing of the data of each output is generated by the shift register's 902 operating 
and on the other hand, making a start pulse 803 transmit with the drive clock 804. 
The head of data is shown by the start pulse 803. 

[0044] The data 905 for a gradation display sent out to the internal data bus 907 
are incorporated by the predetermined address of the hold memory circuits 9081 
and 9082, 9083, 9084, 9085, and » with a signal (SD1, SD2, SD3, SD4, SD5, --), 
and 1 horizontal-scanning period latch is carried out. These signals The hold 
memory circuit 9081 , 9082, and 9083, After the level conversion was carried out 
in each level-shifter circuit in 9084, 9085, and - (not shown), In each DA 
translation circuit in the hold memory circuit 9081, 9082, 9083, 9084, 9085, and - 
(not shown), the electrical potential difference for a gradation display according to 
the data 905 for a gradation display is chosen and outputted from the output 
voltage from the reference voltage generating circuit 930. 
[0045] And after impedance conversion is carried out in an output circuit (the 1st 
output circuit 9101, the 2nd output circuit 9102, the 3rd output circuit 9103, the 
4th output circuit 9104, the 5th output circuit 9105, and -) (it mentions later), it is 
outputted to the source line 8071 of a liquid crystal panel, the source line 8072, 
the source line 8073, the source line 8074, the source line 8075, and --, 
respectively. 

[0046] The gate line in a liquid crystal panel (GA1 , GA2 and GA3, -) is driven by 
the above-mentioned liquid crystal driver (gate driver side) 802, and serves to 
write the electrical potential difference of the source line 807 (8071, 8072, 8073, - 
-) in Rhine of the target liquid crystal pixel. Since it is not directly related to this 
invention about the output timing of the liquid crystal driver (source driver side) 
801 , and the drive timing of a gate line, explanation is omitted. 
[0047] The relation of data incorporation from an internal data bus 907 is shown 
in drawing 10 . If a start pulse 803 is sampled in falling of the drive clock 804 and 
a start pulse 803 is set to H, an internal data bus 907 will start incorporation of 



the data 905 for a gradation display from falling of the following drive clock 804 
which sampled the start pulse 803. 

[0048] On the other hand, the sampled start pulse 803 starts a shift register 902, 
passes H signal around synchronizing with the standup of the drive clock 804, 
and generates signals SD1, SD2, SD3, SD4, and SD5 and -. Signal SDx is 
determined by the number of outputs of a liquid crystal driver. 
[0049] For example, with 240 outputs, when incorporating the data for 3 pixels of 
RGB to coincidence, 80 steps of 3 times as many shift registers as this are 
needed, and, as for x of Signal SDx, 1-80 are needed. Each is connected to the 
hold memory circuit and Signal SDx holds data just before changing from H to L. 
[0050] In drawing 10 , since the signal of an internal data bus 907 is in the 
condition of "1" (high-level) when a signal SD 1 changes from H to L, as for the 
1st output data, the data of the condition of "1" are held. 

[0051] Similarly, signals SD2, SD3, SD4, and SD5 and the data corresponding to 
- are incorporated to a sequential output. By this actuation, each hold memory 
circuit will incorporate the data in which the gradation electrical potential 
difference which should be outputted is shown, and will carry out [ a display 
panel ] 1 horizontal-scanning period maintenance. This invention realizes low- 
power-ization of an output circuit using this held data, and the concrete 
implementation approaches the entry-of-data approach, for [ of an output circuit ] 
a drive, etc. are examples, and are not limited to especially this. 
[0052] Drawing 1 shows the example of a configuration of the impedance- 
conversion circuit concerning the gestalt of operation of this invention, and this 
circuit is equivalent to the output circuit (the 1st output circuit 9101 , the 2nd 
output circuit 9102, the 3rd output circuit 9103, the 4th output circuit 9104, the 5th 
output circuit 9105, and --) which performs impedance conversion which 
explained actuation by drawing 9 . 

[0053] When the differential pair of an input stage is constituted from a P channel 
MOS transistor and Signal DIS is set to H (high-level), an operational amplifier 
(differential amplifying circuit) 11 turns off the current which flows the interior of 



an operational amplifier (differential amplifying circuit) 1 1 , and makes an output a 
hi-z state. 

[0054] When the differential pair of an input stage is constituted from an N- 
channel MOS transistor and the above-mentioned signal DIS is set to L, an 
operational amplifier (differential amplifying circuit) 12 turns off the current which 
flows the operational amplifier (differential amplifying circuit) 12 interior, and 
makes an output a hi-z state. 

[0055] Although control which turns off the current which flows an operational 
amplifier (differential amplifying circuit) 11 and the 12 interior, and makes an 
output a hi-z state is performed by Signal DIS, this signal DIS is generated from 
the data 905 for a gradation display so that it may mention later. 
[0056] Drawing 2 is the circuit diagram showing the example of concrete circuitry 
of the operational amplifier (differential amplifying circuit) 11 which constituted 
the differential pair of an input stage from a P channel MOS transistor. Moreover, 
drawing 3 is the circuit diagram showing the example of concrete circuitry of the 
operational amplifier (differential amplifying circuit) 12 which constituted the 
differential pair of an input stage from an N-channel MOS transistor. 
[0057] Since these circuitry is the same as drawing 12 and drawing 13 which 
were explained previously fundamentally, explanation of the overlapping part is 
omitted. 

[0058] Drawing 1 (in the case of the operational amplifier (differential amplifying 
circuit) 1 1 which constituted the differential pair of an input stage from a P 
channel MOS transistor) In the operational amplifier 101 of drawing 12 between 
supply voltage Vdd (power source of operation) and P channel MOS transistors 
1 103 and 1 104 The point of having formed P channel MOS transistors 201 and 
202, respectively, In the point and list which formed P channel MOS transistor 
203 between supply voltage Vdd and the gate of P channel MOS transistor 1 105, 
between the gate of the N-channel MOS transistor 1 121 of an output stage, and 
GND It differs from drawing 12 in that the N-channel MOS transistor 204 was 
formed. 



[0059] According to the above-mentioned configuration, when Signal DIS is H 
(Vdd level), since Signal DISN is a reversal signal of Signal DIS, it is set to L 
(GND level). In connection with this, P channel MOS transistors 201 and 202 will 
be in an OFF state. For this reason, the circuit current which includes the bias 
current which determines the operating point in an operational amplifier 
(differential amplifying circuit) 1 1 will not flow (intercepted). 
[0060] Furthermore, since both the P channel MOS transistors 203 and N- 
channel MOS transistors 204 that were prepared in the output stage will be in an 
ON state, both P channel MOS transistor 1 105 which constitutes an output stage, 
and the N-channel MOS transistor 1 121 will be in an OFF state. Thereby, while 
the output of an operational amplifier (differential amplifying circuit) 1 1 will be in a 
hi-z state, the current which flows an output stage is also intercepted. 
[0061] The usual impedance-conversion actuation which it became equivalent 
[ both P channel MOS transistor 203 and the N-channel MOS transistor 204 ] to 
the circuit shown in drawing 12 since it will be in an OFF state while supply 
voltage Vdd is supplied to P channel MOS transistors 1103 and 1104 through P 
channel MOS transistors 201 and 202, respectively conversely in L (GND level), 
and Signal DIS mentioned above on the other hand is performed. In addition, 
since the above-mentioned explanation is overlapped, explanation of operation is 
omitted here. 

[0062] Drawing 3 (in the case of the operational amplifier (differential amplifying 
circuit) 12 which constituted the differential pair of an input stage from an N- 
channel MOS transistor) In drawing 13 , while the N-channel MOS transistors 
301 and 302 are formed between GND and the N-channel MOS transistors 1203 
and 1204, respectively Between the gate of P channel MOS transistor 1221 of an 
output stage, and supply voltage Vdd P channel MOS transistor 304 is formed 
and it differs from drawing 13 further in that the N-channel MOS transistor 303 
was inserted between the gate of the N-channel MOS transistor 1205, and GND. 
[0063] According to the above-mentioned configuration, when Signal DIS is L 
(GND level), since Signal DISN is a reversal signal of Signal DIS, it is set to H 



(Vdd level). Since the N-channel MOS transistors 301 and 302 will be in an OFF 
state in connection with this, the circuit current which includes the bias current 
which determines the operating point in an operational amplifier (differential 
amplifying circuit) 12 does not flow, but is intercepted. 
[0064] Since both the N-channel MOS transistors 303 and P channel MOS 
transistors 304 that were prepared in the output stage at this time will be in an 
ON state, both the N-channel MOS transistor 1205 which constitutes an output 
stage, and P channel MOS transistor 1221 will be in an OFF state. By this, while 
the output of an operational amplifier (differential amplifying circuit) 12 will be in a 
hi-z state, the current which flows an output stage will also be intercepted. 
[0065] The usual impedance-conversion actuation which it became equivalent 
[ both the N-channel MOS transistor 303 and P channel MOS transistor 304 ] to 
the circuit shown in drawing 13 since it will be in an OFF state while P channel 
MOS transistors 1203 and 1204 are connected to GND through P channel MOS 
transistors 301 and 302, respectively conversely in H (Vdd level), and Signal DIS 
mentioned above on the other hand is performed. In addition, since the above- 
mentioned explanation is overlapped, explanation of operation is omitted here. 
[0066] As mentioned above, when Signal DIS is L, while the operational amplifier 
(differential amplifying circuit) 12 which constituted the differential pair of an input 
stage from an N-channel MOS transistor suspends actuation, the operational 
amplifier (differential amplifying circuit) 1 1 which constituted the differential pair of 
an input stage from a P channel MOS transistor will operate. Since the output 
stage of the operational amplifier (differential amplifying circuit) 12 which 
constituted the differential pair of an input stage from an N-channel MOS 
transistor which has suspended actuation is a hi-z state, trouble is not caused to 
actuation of an operational amplifier (differential amplifying circuit) 11. This 
becomes possible to offer very reliable impedance-conversion equipment. 
[0067] On the contrary, when Signal DIS is H, the operational amplifier 
(differential amplifying circuit) 1 1 which constituted the differential pair of an input 
stage from a P channel MOS transistor will suspend actuation, and the 



operational amplifier (differential amplifying circuit) 12 which constituted the 
differential pair of an input stage from an N-channel MOS transistor will operate. 
Since the output stage of the operational amplifier (differential amplifying circuit) 
1 1 which has suspended actuation also in this case is a hi-z state, trouble is not 
caused to actuation of an operational amplifier (differential amplifying circuit) 12. 
This becomes possible to offer very reliable impedance-conversion equipment. 
[0068] The most significant bit (MSB) of the data 905 (for example, 6 bits) for a 
gradation display inputted into the DA translation circuit added to each output 
circuit (it installs for every output terminal) as the above-mentioned signal DIS, 
for example is used. 

[0069] Through the above-mentioned level-shifter circuit, the level conversion of 
the data 905 for a gradation display of this phase is carried out, and they serve 
as a signal with the potential between Vdd-GND level. Gradation (0-63), a 
gradation indicative data (6 bits), and the relation of Signal DIS (MSB of the data 
905 for a gradation display) are shown for the case of 64 gradation displays in 
Table 1 at an example. As shown in Table 1, while Signal DIS is set to L (a low 
level, "O") at the time of the gradation of 0-31 , Signal DIS is set to H (high level, 
"1") at the time of the gradation of 32-63. 
[0070] 
[Table 1] 
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[0071] As mentioned above, since Signal DIS is using the most significant bit 
(MSB), the data 905 for a gradation display are set to L (a low level, "0") by 00H- 
1FH (hexadecimal display), and are set to H (high level, "1") by 20H-3FH. For 
this reason, by 00H-1FH, an operational amplifier (differential amplifying circuit) 
1 1 operates [ the data 905 for a gradation display ], and an operational amplifier 
(differential amplifying circuit) 12 does not operate. As for an operational amplifier 
(differential amplifying circuit) 1 1 , the data 905 for a gradation display suspend 
actuation conversely in 20H-3FH, and an operational amplifier (differential 
amplifying circuit) 12 operates. Operational amplifiers (differential amplifying 
circuit) 1 1 and 12 are connected like drawing 1 , and the case where the data 
905 for a gradation display set liquid crystal drive output voltage [ as opposed to / 
in the electrical potential difference like the minimum and the data 905 for a 
gradation display / 3FH(s) for the liquid crystal drive output voltage to OOH ] as 
the electrical potential difference of the high end is shown in drawing 4 . 
[0072] Here, the gestalt of other operations concerning this invention is explained 
below, referring to drawing 5 . In addition, the same member number is 



appended to the member which has the same function as drawing 1 R> 1 , and 
detailed explanation is omitted. 

[0073] In drawing 5 , although an operational amplifier (differential amplifying 
circuit) 1 1 and an operational amplifier (differential amplifying circuit) 12 are the 
same as drawing 1 and the same is said of connection, it differs in that the 
decoder 45 which generates the signal which controls a halt of actuation of an 
operational amplifier (differential amplifying circuit) with the data 905 for a 
gradation display inputted into each DA translation circuit is formed further. In 
addition, in drawing 5 , while replacing with the signal DIS of drawing 2 and 
inputting the signal DISP from a decoder 45, it replaces with the signal DIS of 
drawing 3 , and the signal DISN from a decoder 45 is inputted. 
[0074] The example of circuitry of a decoder 45 is shown in drawing 6 . In the 
gestalt of this operation, it is the example which used 2 bits (they are a bit 5 and 
a bit 4 when the number of bits is 6) of high orders of the data 905 for a gradation 
display inputted into the DA translation circuit (not shown) currently installed for 
every output terminal. 

[0075] In this case, the decoder 45 consists of OR-circuit 45a and AND-circuit 
45b, as shown in drawing 6 . While the bit 5 of the data 905 for a gradation 
display is inputted, one input terminal of AND-circuit 45b is connected to one 
input terminal of OR-circuit 45a. While the bit 4 of the data 905 for a gradation 
display is inputted, the input terminal of another side of AND-circuit 45b is 
connected to the input terminal of another side of OR-circuit 45a. And while the 
output of OR-circuit 45a is sent to an operational amplifier (differential amplifying 
circuit) 12 as a signal DISN, the output of AND-circuit 45b is sent to an 
operational amplifier (differential amplifying circuit) 1 1 as a signal DISP. 
[0076] Signal DISP is set to L (a low level, "0") when a bit 5 or a bit 4 is L (a low 
level, "0") according to the decoder 45 of the above-mentioned configuration, 
while Signal DISP is set to H (high level, "1") in the data 905 for a gradation 
display, when both a bit 5 and the bit 4 are H (high level, "1"). 
[0077] On the other hand, jn the data 905 for a gradation display, when either [ at 



least ] a bit 5 or the bit 4 is H (high level, "1"), while Signal DISN is set to H (high 
level, "1"), when both a bit 5 and the bit 4 are L (high level, "0"), Signal DISN is 
set to L (a low level, "0"). 

[0078] About the case of 64 gradation displays, if relation with Signals DISP and 
DISN is indicated to be gradation (0-63) and the data 905 (6 bits) for a gradation 
display to an example, it will become as it is shown in Table 2. 
[0079] 
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[0080] While 2 bits (a bit 5 and bit 4) of high orders of the data 905 for a 



gradation display are used for the circuit of drawing 6 , the data 905 for a 
gradation display set it L in 00H-2FH and it sets Signal DISP to H by 30H-3FH, 
the data 905 for a gradation display set it L in 00H-0FH, and set Signal DISN to H 
by 10H-3FH. 

[0081] If it puts in another way, since Signal DISP stops by H, an operational 
amplifier (differential amplifying circuit) 11 will operate in 00H-2FH, and will stop 
by 30H-3FH. Since actuation suspends [ Signal DISN ] an operational amplifier 
(differential amplifying circuit) 12 by L, in 00H-0FH, actuation stops and it 
operates by 10H-3FH (it will be in operating state). 

[0082] Relation when the data 905 for a gradation display set liquid crystal drive 
output voltage [ as opposed to / in the electrical potential difference like the 
minimum and the data 905 for a gradation display / 3FH(s) for the liquid crystal 
drive output voltage to 00H ] as the electrical potential difference of the high end 
is shown in drawing 7 . 

[0083] As mentioned above, according to the configuration of a decoder 45, the 
range of a halt of actuation of operational amplifiers (differential amplifying circuit) 
1 1 and 12 and actuation can be freely set up like the configuration of drawing 5 , 
respectively. The following thing can be said by this. 
[0084] Namely, in the gestalt of this operation, the data 905 for a gradation 
display suspend actuation of an operational amplifier (differential amplifying 
circuit) 12, and, as for the range of 00H-0FH, operate only an operational 
amplifier (differential amplifying circuit) 11. And the range of gradation indicative- 
data 30H-2FH suspends actuation of an operational amplifier (differential 
amplifying circuit) 11, and operates only an operational amplifier (differential 
amplifying circuit) 12. The drive capacity to drive the pixel capacity of displays, 
such as a liquid crystal display, by this in the field which offset does not generate 
to both sides in operating the both sides of operational amplifiers (differential 
amplifying circuit) 11 and 12 while suspending actuation of the operational 
amplifier which intercepts a circuit current including a bias current in the 
electrical-potential-difference range which offset generates, and corresponds is 



increased. 

[0085] Although it will yield 1 step in the formation of a low consumption electrical 
potential difference, supply voltage Vdd is a comparatively low electrical potential 
difference, and when a display is the number of large pixels in a big screen (there 
are many source lines), when the direction of the drive capacity of a high-speed 
drive or pixel capacity is required strongly, it is more effective [ the configuration 
of drawing 5 ] than the power consumption consumed in an output circuit. 
[0086] By on the other hand setting up the range of a halt of actuation of 
operational amplifiers (differential amplifying circuit) 11 and 12, and actuation by 
the most significant bit (MSB) like the gestalt of the above-mentioned operation 
Since one of circuit currents is intercepted and, as for operational amplifiers 
(differential amplifying circuit) 1 1 and 12, a circuit current does not flow to 
coincidence, Generate, when supply voltage Vdd is as high as dozens V (for 
example, 80V) more than 10V. When the current which flows through operational 
amplifiers (differential amplifying circuit) 11 and 12 can be abolished and the 
driving gear of a display is equipped with these operational amplifiers (differential 
amplifying circuit) 11 and 12, it can contribute to low-power-ization greatly. 
[0087] In addition, since actuation and halt actuation of each operational amplifier 
in the signal level of the signal DISP generated by the above-mentioned decoder 
45 and Signal DISN are fundamentally the same, they abbreviate explanation to 
the gestalt of the above-mentioned operation here. 

[0088] Moreover, although the differential amplifying circuit as an output circuit 
illustrated the case of the voltage follower which does not amplify and the 
explanation in the above example explained, the configuration which is not 
limited to this and amplifies as a non-inversed amplifying circuit or inversed 
amplification is sufficient as this invention. In this case, since the display 
electrical potential difference for gradation can be amplified in an output circuit, 
each level-shifter circuit (not shown) which was required of drawing 9 within the 
hold memory circuit 9081, 9082, 9083, 9084, 9085, and - becomes unnecessary, 
and that part and the circuit reduction of it are attained. 



[0089] As mentioned above, although the driving gear (especially source driver) 
of a liquid crystal display has been illustrated and explained to a low impedance 
output as an output circuit which performs impedance conversion This invention 
is not limited to this and it has the pixel arranged in the shape of a matrix. The 
driving gear of the display which has the load-carrying capacity in which a pixel 
also contains parasitic capacitance, and realizes a gradation display by changing 
the applied voltage to a pixel, For example, it is effective in a liquid crystal display, 
EL (electroluminescence) display, etc., and when especially the applied voltage 
to a pixel is high, especially the effectiveness is demonstrated. 
[0090] A means by which the impedance-conversion equipment of this invention 
chooses one from two or more electrical-potential-difference values as 
mentioned above according to digital input data, The selected electrical-potential- 
difference value The high-voltage side for carrying out low impedance output 
conversion In the low impedance power conversion unit which has the parallel 
connection configuration which connected respectively both input stages and 
output stages of a low impedance output conversion means to change into low 
impedance, and a low impedance output conversion means to change a low- 
battery side into low impedance The two above-mentioned kinds of low 
impedance output conversion means have the control means which operates or 
stops conversion actuation, and it is characterized by performing control of this 
control means based on the data picked out from the above-mentioned digital 
input data. 

[0091] As for the above-mentioned digital input data for controlling the above- 
mentioned control means, it is desirable that it is the most significant bit. The 
above-mentioned digital input data for controlling the above-mentioned control 
means may be 2 bits of the high order. 

[0092] When a low impedance output conversion means to change the above- 
mentioned high-voltage side into low impedance, and a low impedance output 
conversion means to change a low-battery side into low impedance have either 
in operating state, as for other one side, it is desirable that it is always in a idle 



state. 

[0093] It is desirable to have the control means which intercepts the current 
which flows the inside of the above-mentioned low impedance output conversion 
means in the above-mentioned idle state, and makes an output stage a hi-z state. 
[0094] It is desirable to constitute the driving gear for displays including the 
above low impedance power conversion unit. As for this driving gear for displays, 
it is desirable that it is the driving gear of a liquid crystal display. As for the 
above-mentioned driving gear for indicating equipments, it is desirable that it is a 
source driver. 

[0095] According to the above-mentioned invention, it becomes possible to make 
the consumed electric current of a backward acting circuit into one half mostly by 
suspending the operational amplifier which does not affect the output voltage in 
each output circuit with the data 905 for a gradation display set up for every 
output. Moreover, it becomes possible by decoding the data for a gradation 
display to choose which operational amplifier is used in the range of output 
voltage. It becomes possible thereby very effectively to aim at reduction of the 
drive current of an output circuit. 

[0096] In addition, although the differential amplifying circuit as an output circuit 
illustrated and explained the voltage follower method which does not amplify by 
explanation in the above example, the configuration which is not limited to this 
and amplifies as a non-inversed amplifying circuit or inversed amplification is 
sufficient as this invention. In this case, since the display electrical potential 
difference for gradation can be amplified in an output circuit, the level-shifter 
circuit shown in drawing 9 becomes unnecessary, and the circuit reduction of it is 
attained. 

[0097] As mentioned above, as an output circuit which carries out impedance 
conversion to a low impedance output, although the driving gear (especially 
source driver) of a liquid crystal display has explained This invention is not limited 
to this and it has the pixel arranged in the shape of a matrix. The driving gear of 
the display which has the load-carrying capacity in which a pixel also contains 



parasitic capacitance, and realizes a gradation display by changing the applied 
voltage to a pixel, For example, it is effective in a liquid crystal display, EL 
(electroluminescence) display, etc., and when especially the applied voltage to a 
pixel is high, especially the effectiveness is demonstrated. 
[0098] 

[Effect of the Invention] It connects with juxtaposition mutually as mentioned 
above, and the impedance-conversion equipment concerning this invention is 
equipped with the 1st and 2nd differential amplifying circuits which carry out 
impedance conversion to the electrical potential difference which changes 
according to digital input data, and the control means controlled to make another 
side into non-operating state without supplying a power source of operation while 
supplying a power source of operation and making either of the 1st or 2nd 
differential amplifying circuit of the above into operating state based on the 
above-mentioned digital input data. 

[0099] According to the above-mentioned invention, the control means is 
established, and while a power source of operation will be supplied by this 
control means and either of the 1st and 2nd differential amplifying circuits of the 
above will be in operating state by it based on the above-mentioned digital input 
data, another side is controlled to be in non-operating state, without supplying a 
power source of operation. 

[0100] Consequently, it always becomes only either of the 1st or 2nd differential 
amplifying circuit that it is in operating state. If it puts in another way, either of the 
1st or 2nd differential amplifying circuit will always be in non-operating state, and 
a current will not be consumed in this differential amplifying circuit (a current 
does not flow to the both sides of the 1st and 2nd differential amplifying circuits to 
coincidence). So, it becomes possible to hold down the consumed electric 
current of impedance-conversion equipment to the above-mentioned 
conventional one half. 

[0101] Moreover, according to the above-mentioned invention, since only one of 
differential amplifying circuits is in operating state, such fault is also certainly 



conquerable [ if the both sides of two differential amplifying circuits are in 
operating state at coincidence, when the electrical potential difference of a power 
source of operation is as high as dozens of volts, the fault that a current flows 
through between both differential amplifying circuits will be invited, but ]. 
[0102] In addition, since the above-mentioned control by the control means is 
performed based on the digital input data used as the radical of the electrical 
potential difference set as the object of impedance conversion, the signal from 
the impedance-conversion equipment outside is not needed separately. Since 
the shift to non-operating state is not performed all at once and is moreover 
performed based on digital input data, the effectiveness that the reduction 
effectiveness of power consumption can be enlarged certainly is collectively done 
so. 

[0103] As for the above-mentioned control means, it is desirable to perform the 
above-mentioned control based on the most significant bit of the above- 
mentioned digital input data. In this case, in the electrical-potential-difference 
range which offset generates, since the corresponding differential amplifying 
circuit is made to non-operating state, the effectiveness of becoming possible to 
raise dependability remarkably is collectively done so. 
[0104] Other impedance-conversion equipments concerning this invention The 
1st and 2nd differential amplifying circuits which carry out impedance conversion 
to the electrical potential difference which is mutually connected to juxtaposition 
and changes according to digital input data in order to solve the above- 
mentioned technical problem, A decoding means to decode 2 bits of high orders 
of the above-mentioned digital input data, [ whether it controls to make another 
side into non-operating state without supplying a power source of operation, and 
supplying a power source of operation based on the output of the above- 
mentioned decoding means, while making either of the 1st or 2nd differential 
amplifying circuit of the above into operating state, and ] Or it has the control 
means controlled to supply a power source of operation to the both sides of the 
1st and 2nd differential amplifying circuits, and to make it operating state. 



[0105] In the above-mentioned invention, a decoding means to decode 2 bits of 
high orders of the above-mentioned digital input data is established, and it is 
based on the output of this decoding means. By the control means While a power 
source of operation will be supplied and either of the 1st and 2nd differential 
amplifying circuits of the above will be in operating state based on the above- 
mentioned digital input data Another side is controlled to be in non-operating 
state, without supplying a power source of operation, or it is controlled so that a 
power source of operation will be supplied to the both sides of the 1st and 2nd 
differential amplifying circuits and both sides will be in operating state. 
[0106] In the case of the former, in the above-mentioned control, it becomes 
possible as mentioned above to hold down the consumed electric current of 
impedance-conversion equipment to the above-mentioned conventional one half. 
On the other hand, in the latter control, it becomes possible by operating the both 
sides of the 1st and 2nd differential amplifying circuits to increase the drive 
capacity of the output of impedance-conversion equipment certainly. 
[0107] In addition, since the above-mentioned control by the control means is 
performed based on the digital input data used as the radical of the electrical 
potential difference set as the object of impedance conversion, the signal from 
the impedance-conversion equipment outside is not needed separately. Since 
the shift to non-operating state moreover is not performed all at once, the 
reduction effectiveness of power consumption can be enlarged certainly. 
[0108] Furthermore, in the electrical-potential-difference range which offset 
generates, the corresponding differential amplifying circuit is made to non- 
operating state, and, thereby, it becomes possible to raise dependability 
remarkably. By operating the both sides of the 1st and 2nd differential amplifying 
circuits in the electrical-potential-difference range which offset does not generate 
in both differential amplifying circuits, the effectiveness of becoming possible to 
increase the drive capacity of the output of impedance-conversion equipment 
certainly is collectively done so. 

[0109] As for the output of the above-mentioned differential amplifying circuit of 



non-operating state, in the above-mentioned impedance-conversion equipment, it 
is desirable that it is high impedance. In this case, since the output of the 
differential amplifying circuit of the direction to which a power source of operation 
is not supplied is controlled by the above-mentioned control means by high 
impedance, it does not cause trouble to actuation of the differential amplifying 
circuit in operating state. So, the effectiveness of becoming possible to raise the 
dependability of impedance-conversion equipment remarkably is done 
collectively. 

[0110] The above-mentioned digital input data are data for a gradation display, 
and it is desirable to use as the driving gear of a display that to which impedance 
conversion of the electrical potential difference for a gradation display of the 
analog chosen according to this data for a gradation display is carried out by 
above impedance-conversion equipment. In this case, the effectiveness that the 
level-shifter circuit which was the need conventionally becomes unnecessary, 
and the circuit reduction of it is attained is done so by amplifying the electrical 
potential difference for a gradation display. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the example of a configuration of the 

impedance-conversion circuit concerning the gestalt of operation of this invention. 

[Drawing 2] It is the circuit diagram showing the example of concrete circuitry of 

the operational amplifier (differential amplifying circuit) which constituted the 

differential pair of an input stage from a P channel MOS transistor. 

[Drawing 3] It is the circuit diagram showing the example of concrete circuitry of 

the operational amplifier (differential amplifying circuit) 12 which constituted the 

differential pair of an input stage from an N-channel MOS transistor. 

[Drawing 4] It is the explanatory view showing the case where liquid crystal drive 

output voltage is set as the electrical potential difference like the minimum, and 

the electrical potential difference of the high end. 

[Drawing 5] It is the circuit diagram showing the example of a configuration of the 
impedance-conversion circuit concerning the gestalt of other operations of this 
invention. 

[Drawing 6] It is the circuit diagram showing the example of a configuration of the 
decoder of drawing 5 . 

[Drawing 7] It is the explanatory view showing the case of the others which set 

liquid crystal drive output voltage as the electrical potential difference like the 

minimum, and the electrical potential difference of the high end. 

[Drawing 8] It is the schematic diagram showing the case where the liquid crystal 

driver which drives the liquid crystal panel using TFT is used. 

[Drawing 9] It is an explanatory view explaining incorporation of the data for a 

gradation display of a liquid crystal driver (source driver side). 

[Drawing 10] It is an explanatory view explaining the relation of data incorporation 

from an internal data bus. 

[Drawing 1 1] It is the circuit diagram showing the example of a configuration of 
conventional impedance-conversion equipment. 

[Drawing 12] In the impedance-conversion equipment of drawing 11 , an input 
stage is the circuit diagram showing that P channel MOS transistors are 



consisted of by the differential pair. 

[Drawing 13] In the impedance-conversion equipment of drawing 11 , an input 
stage is the circuit diagram showing that N-channel MOS transistors are 
consisted of by the differential pair. 

[Drawing 14] (a) Or (c) is the circuit diagram showing other conventional 
examples of an impedance-conversion circuit. 

[Drawing 15] In the impedance-conversion equipment of drawing 14 , it is the 
explanatory view showing that the consumed electric currents are reduced. 
[Description of Notations] 

11 Operational Amplifier (Differential Amplifying Circuit) 

12 Operational Amplifier (Differential Amplifying Circuit) 
45 Decoder (Decoding Means) 

45a OR circuit (decoding means) 
45b AND circuit (decoding means) 

201 P Channel MOS Transistor (Control Means) 

202 P Channel MOS Transistor (Control Means) 

203 P Channel MOS Transistor (Control Means) 

204 N-channel MOS Transistor (Control Means) 
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1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Drawing 4] 
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[Drawing 11] 
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[Drawing 9] 
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[Drawing 12] 
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[Drawing 13] 
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[Drawing 14] 
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